For the left Bernstein-Durrmeyer quasi-interpolants M
Introduction
In the following j denotes the space of algebraic polynomials of degree at most j. Because M n is an automorphism of n , M n and its inverse M - n can be expressed as linear differential operators with polynomial coefficients in the forms
. The polynomials α n j (x) ∈ j are expressed explicitly in terms of shifted Jacobi polynomials (cf. [, , ]) as
, and 
(f , x) the global approximation equivalent theorem has been obtained in [] as follows.
Here
This is Ditzian-Totik modulus of smoothness, it is equivalent to K -functional
where
The strong converse inequality is an important problem of operator approximation theory. The strong converse inequalities for various operators have been investigated in subsequent papers (e.g. [, ]). In most of these results the second order moduli of smoothness ω  ϕ (f , t) p were used. The intention of this paper is to prove a strong converse inequality of type B for the quasi-interpolants M (r-) n f by using high order modulus. To this end we have to prove several key lemmas presented in Section . Application of these lemmas enables us to prove our main result in Section .
Throughout this paper C denotes a positive constant independent of n and x not necessarily the same at each occurrence.
Lemmas
In this section we give some lemmas.
Hence by Hölder's inequality, we have, for x ∈ E n ,
From (..) in [] and (.) in [], we have, for
Together with (.) and the fact that
we obtain (.).
Lemma . For n ≥ r, we have
where b n j are uniformly bounded in n and independent of x.
Proof First we note M (r) n p = p for all p ∈ r , so we have
Therefore we have
we have
where b n j are uniformly bounded in n and independent of x. By Theorem . and Table  
So we have
Using (.) and (.), we have 
where M does not depend on n. From (.) and (.) we obtain (.). Proof By Taylor's formula we expand f as follows:
where R r+ (f , t, x) =  (r)!
